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A.  Will you require JoVE to record video microscopy through a microscope? Y Authors: please provide make and model of stereomicroscope  Leica Microsystems A60S
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document: 2.1-2.4, 3.6-3.12.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.11-3.12 The dissection. Specifically obtaining consistent quantities of viable tissue from each animal. We practice! We use careful observation, and specific lighting of the tissue.
E. Will the filming need to take place in multiple locations? Y: 5 min walking
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Procedural Narrative:
The overall goal of the following experiment is to investigate the potential neuroprotective impact of near infrared light on mouse vestibular sensory epithelium. (Intro) This is achieved by a simple, short-term transcranial application of near infrared light to the mice at various developmental stages. (P1) As a second step, the bony labyrinths of the treated animals are dissected, allowing isolation of the vestibular sensory epithelium. (P2) Next, the expression of the antioxidant gene of interest is measured by RT-PCR to assess the impact of the treatment on mitochondrial performance. (P3) Finally, densitometry is performed to assess the effect of brief near infrared light treatment on the expression of specific antioxidant genes in mice. (P4)
JOVE_Schematic.ai

(P1) show mouse, then have infrared lamp appear and briefly shine red light on animal (maybe add TEXT: 90 s/d x 5 d)
(P2) have cochlea graphic (left C2 graphic) move out of mouse’s ear and then “get dissected” into CNVIII graphic (right C2 graphic)
(P3) have CNVIII enter microcentrifuge tube and close cap on tube, possibly have tube enter thermal cycler

(P4) SOD-1 sham baseline_V2.eps
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Lucy Zhang: The main advantage of this near infrared treatment technique is that it is simple and non-invasive, allowing for downstream physiological, molecular, and behavioural analyses post treatment.

1.2. Aaron Camp: The implications of this technique extend toward the potential neuroprotection of the peripheral vestibular system against normal aging or for the improvement of balance performance following vestibular disease or deficit.

Protocol (read by voice talent at JoVE):
2. Near infrared (NIr) irradiation and sham treatment
2.1. Two to three days before starting the treatment, shave the fur on the head and neck regions of each mouse as closely as possible to prevent regrowth of the animal’s hair before completion of the treatment regime. 
2.1.1. WIDE: Few seconds Talent shaving head/neck of mouse (Videographer: More Talent than mouse in shot)

2.1.2. CU: Shot of very closely shaved head and/or neck

2.2. To maintain the pathogen-free status of the animals, clean the instruments with 70% ethanol between each shaving. 

2.2.1. MED: Few seconds Talent cleaning razor or similar, with 70% ethanol container label visible in frame if possible

2.3. Then, on the day of the treatment, for each animal in turn, pick up the mouse at the proximal end of the tail and allow it to relax in the palm of one hand to minimize stress.

2.3.1. CU: Mouse being picked up by proximal end of tail

2.3.2. CU: Few seconds mouse relaxing in Talent’s palm (TEXT: Stress ≈ false results)
2.4. For the near infrared-treated animals, for each animal, hold a 670 nm LED device 1-2 cm away from the shaved area and switch on the device for 90 seconds. 
2.4.1. MED: Talent moving device into place

2.4.2. CU: Shot of exposed animal, then few seconds light being switched on
2.5. For the sham group, repeat the treatment procedure in the same way but with the device switched off.
2.5.1. CU: Shot of mouse, then device appears in frame, then few seconds animal in place without infrared lamp
2.6. For the near infrared-blocked group, treat the animals in the same way as the near infrared-treated group but with the device covered with aluminum foil.
2.6.1. CU: Shot of mouse, then device covered in foil appears in frame, then if possible, shot of infrared light being turned on (maybe light can be seen around edge of foil or similar)
3. Tissue extraction
3.1. After repeating the treatments for each group at 24 hour intervals for 5 consecutive days, freeze freshly prepared, glycerol-based artificial cerebral spinal fluid, or ACSF (Pronounce: A-C-S-F), in a -80°C freezer for 45 minutes until an ice slurry forms.
3.1.1. WIDE: Few seconds Talent applying infrared treatment to mouse (TEXT: 90 s/d x 5 d)

3.1.2. MED: Talent placing ACSF in freezer

3.1.3. CU: Shot of ACSF ice slurry
3.2. Next, for each mouse, use a rounded #22 razor blade to make an incision along the sagittal skin of the skull, keeping the cranial vault, brain, and underlying vestibular apparatus as cool as possible with regular applications of ice-cold ACSF over the tissue.
3.2.1. CU: Few seconds incision being made (TEXT: Euthanasia: Deep anesthesia + decapitation)

3.2.2. CU: Few seconds ACSF being added to tissue, with ACSF container label visible in frame as possible

3.3. Then use the pointed arm of a pair of standard pattern scissors to make a small incision in the skull at Lambda and cut along the sagittal suture. 
3.3.1. CU: Few seconds incision being made (Videographer: Combine 3.3.1. and 3.3.2. as appropriate)

3.3.2. CU: Few seconds cutting along sagittal suture (Videographer: Combine 3.3.1. and 3.3.2. as appropriate)

3.4. Next, gently slide one arm of a shallow rongeurs beneath the parietal bone, and then secure and pull the parietal bone laterally and the occipital bone posteriorly until the brain is exposed. 
3.4.1. CU: Few seconds rongeurs arm being slid under parietal bone (TEXT: Keep blade close to inferior surface w/o dragging brain)

3.4.2. CU: Few seconds parietal bone being secured then pulled laterally while the occipital bone is pulled posteriorly

3.4.3. CU/ECU: Shot of exposed brain

3.5. Then use a small stainless steel spatula to lift the brain away from the anterior and middle cranial fossa to expose the vestibulocochlear nerve.

3.5.1. [3.5.1 to 3.6.2 combined] CU: Few seconds brain being lifted

3.5.2. ECU: Shot of vestibulocochlear nerve (TEXT: CN VIII)

3.6. Transect the nerve to prevent unnecessary tension on the primary afferent axons that directly innervate the vestibular hair cells. Then remove the brain in toto and observe the bony labyrinth containing the cochlea and the peripheral vestibular organs in the middle cranial fossa. 
3.6.1. CU: Few seconds nerve being transected

3.6.2. CU: Few seconds brain being removed

3.6.3. ECU: Shot of bony labyrinth (Video Editor: if possible, please indicate the cochlea and peripheral vestibular organs when mentioned OR at least bony labyrinth if possible)

3.7. Now make two small incisions beside each bony labyrinth and hold and pull the anterior semicircular canal laterally to excise the entire structure.

3.7.1. CU: Shot of at least one incision being made

3.7.2. CU: Few seconds anterior semicircular canal being held then pulled

3.8. Then immediately immerse the excised labyrinths in a dissecting dish containing the ice-cold ACSF solution while continuously perfusing with carbogen.
3.8.1. MED: Talent placing at least one labyrinth in dish

3.8.2. CU: Few seconds labyrinth/dish being perfused with carbogen

3.9. [Spoken by Talent, interview style (looking just off camera)]: “The trickiest part of this procedure is obtaining consistent quantities of viable tissue from each animal during the dissection. We recommend practice, careful observation, and specific lighting of the tissue.”
3.9.1. MED: Talent speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
3.10. Next, under a stereomicroscope, hold down the labyrinth by the cochlea and use forceps to secure the tissue to the bottom of the dish. 
3.10.1. MED: Shot of Talent at microscope, holding down labyrinth or similar

3.10.2. SCOPE: Shot of tissue being secured to dish with forceps

3.11. Using straight fine forceps, scratch a small opening in the bone above the anterior semicircular canal ampulla. Then reach immediately below the bone and flick outwards away from the ampulla to gently enlarge the opening.
3.11.1. SCOPE: Few seconds small opening being scratched

3.11.2. SCOPE: Shot of tool reaching below bone and flicking outwards to gently enlarge opening (TEXT: Caution: Do not push forceps into opening/damage membranous labyrinth)

3.12. Continue in this fashion until the utricle and the anterior and lateral ampullae are all exposed. Then use fine forceps to gently lift the utricle and ampullae away from the bony labyrinth until they are completely detached.
3.12.1. SCOPE: Shot of exposed ampullae (TEXT: Remove posterior ampulla as possible) (Video Editor: if possible, please identify utricle, anterior, and laterl ampullae when mentioned)
3.12.2. SCOPE: Few seconds utricle and ampullae being lifted

3.12.3. SCOPE: Shot of completely detached tissues held by semicircular canals if possible (TEXT: Hold by semicircular canals as possible)

3.13. Finally, securely grasp the vestibular organs between the tip of the forceps and place them into freshly prepared lysis buffer in a screw top microtube.

3.13.1. SCOPE/CU: Vestibular organs being grasped with forceps

3.13.2. MED: Talent placing tissue into microtube

3.14. Gently swirl the forceps in the buffer to detach the vestibular organs. Then, after confirming the forceps are clear of tissue under the stereomicroscope, screw on the microtubule lid and immediately freeze the sample in liquid nitrogen. 
3.14.1. CU: Few seconds forceps being swirled in buffer

3.14.2. SCOPE: Shot of forceps clear of tissue

3.14.3. MED: Few seconds Talent screwing on lid Clip after 3.13.2
3.14.4. MED: Few seconds Talent placing sample in liquid nitrogen

4. Results: SOD-1 gene expression after 5 consecutive days of NIr treatment 
4.1. To compare the impact of near infrared treatment between young and older mice, messenger RNA was reverse transcribed into complementary DNA, then the expression of antioxidant superoxide dismutase 1, or SOD1 (Pronounce: Sod-one), was analyzed. 

4.1.1. LAB MEDIA: Authors: please submit gel image from SOD-1 sham baseline_V2 (Video Editor: with “expression … analyzed” please highlight the bottom row of bands)
4.2. As measured by densitometry, a significant increase in beta-actin normalised SOD-1 expression of more than 2-fold in young near infrared-treated animals compared to young sham-treated animals and young near infrared-blocked animals was observed.

4.2.1. LAB MEDIA: Authors: please submit graph from SOD-1 sham baseline_V2 

(Video Editor: with “significant … 2-fold in young near infrared-treated animals” please add/highlight/indicate the Young (NIr) data bar; 

with “compared to young sham-treated animals” please add/highlight/indicate the Young (Sham) data bar AND/OR add bottom bracket with two asterisks; 

with “young near infrared blocked animals”, please add/highlight/indicate the Young (Blocked) data bar AND/OR add middle bracket with two asterisks)
4.3. Older near infrared-treated animals also exhibited more than a 2-fold up-regulation of SOD-1 when compared with older near infrared-blocked animals.
4.3.1. LAB MEDIA: graph from SOD-1 sham baseline_V2 (Video Editor: with “Older … SOD-1” please add/highlight/indicate the Old (NIr) data bar; with “older near … animals” please add/highlight/indicate the OLD (Blocked) data bar AND/OR add top bracket with one asterisk)
5. Conclusion (said by authors on camera):
5.1. Aaron Camp: Following this procedure, behavioural, physiological or other molecular methods can be performed to answer additional questions, such as, does near infrared light affect other gene or protein expression in the vestibular sensory epithelium or improve the overall balance performance of the treated mice? 

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

JOVE_Schematic.ai

Representative results- SOD-1 sham baseline_V2.eps – Analysis of SOD-1 gene expression
Authors: please submit gel and graph images separate as requested in results section
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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